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. Pleomorphic cells and focus of mineralization (arrow) in chondrosarcoma. HE. amenable to surgical excision, and therefore, with wide excision, a good prognosis may be given in cases of chondrosarcoma of the tail of ferrets.
Granular cell tumors were first reported in man in 1926' and over 1,100 human cases have since been included in a recent review.2 The neoplasm has also been described, although infrequently, in the dog,34 horse, ' and rat.8 In humans, granular cell tumors have been found in a variety of oral, cutaneous, and visceral locations. It has been reported most frequently in submucosal and subcutaneous tissues, especially in the head and neck regions, and the in-cidence is high in the tongue.* In animals, sites of origin have been more restricted and have varied with the species. In the horse, all reported cases have been located in the lungs.' Pituitary gland, brain, and meningeal involvement have been reported in the rat.* In the dog, granular cell tumors have been found most often in the tongue,4 but have also been reported in the skin,6 cerebrum and meninge~,~ and the heart.3 We describe the cytologic, histologic, and ultrastructural fea- tures of two cases of canine granular cell tumor, one in a lymph node from an 8-year-old male Doberman pinscher and one in the meninges of a 12-year-old female weimaraner. There was no evidence of involvement in any other site in either dog.
Squash preparations from fine needle aspirates of the lymph node mass and scrapings and imprints of the meningeal mass were prepared for cytologic examination by air-drying and staining with Wright's stain (Hema-Tek slide stainer, Ames Laboratories, Elkhart, IN).
Sections of the lymph node biopsy and the meningeal mass were fixed in 10% neutral buffered formalin. Formalin-fixed tissue was embedded in paraffin, sectioned at 7 pm, and stained with hematoxylin and eosin (HE), periodic acid-Schiff (PAS), alcian blue, and toluidine blue.
Formalin-fixed tissue was prepared for electron microscopy by post-fixation in 1% osmium tetroxide and 1.5% potassium ferrous cyanide, dehydration with alcohol, and embedding in epoxide resin. Semi-thin sections (1 pm) were stained with methylene blue and examined by light microscopy. Ultra-thin sections of selected areas were stained with lead citrate and uranyl acetate and examined with a JEOL JEM 1 OOCX transmission electron microscope.
Masses from both dogs were cytologically similar and con- oval cells in a background of eosinophilic finely fibrillar extracellular matrix material. These cells contained round to slightly oval nuclei which were often eccentrically located. The chromatin was moderately hyperchromic and a single prominent nucleolus was present in the majority of nuclei. Some cells contained multilobulated nuclei or were multinucleate. Moderate anisokaryosis was present. These cells contained abundant, lightly to deeply basophilic cytoplasm which was moderately granular (Figs. 1, 2).
Histologically, normal lymph node tissue was largely replaced by nodules of a neoplastic mass composed of sheets of large (up to 100 pm) round to oval cells with abundant granular to foamy eosinophilic cytoplasm and centrally located vesiculate nuclei. Some neoplastic cells were multinucleate while others had multilobulated nuclei. The nuclei generally contained a single prominent nucleolus. The neoplasm had a delicate fibrovascular stroma and scattered inflammatory cells were present within the mass. The mitotic index was low. Normal lymphoid tissue was compressed and peripheral to neoplastic nodules.
Similar large neoplastic cells were present within the meninges and dura of the weimaraner (Fig. 3) . A few spindleshaped cells with granular cytoplasm were admixed with the globoid cells. The cytoplasm of the neoplastic cells stained intensely with alcian blue. Periodic acid-Schiff staining affinity was weak and toluidine blue failed to demonstrate a metachromatic nature to the cytoplasm of the neoplastic cells.
Ultrastructurally, neoplastic cells from both cases were large globoid or polygonal cells. Plasma membranes of adjacent cells were in close apposition and occasionally were interdigitated. Nuclei were round to oval, with smooth margins and dispersed chromatin and had single or multiple large, round nucleoli. A few cells were multinucleate. The cytoplasm contained numerous variably sized membrane-bound structures, considered to be lysosomes. These structures usually contained granular electron-dense material, but several contained membranous or vesicular structures. Mitochondria and rough endoplasmic reticulum were widely dispersed. Cisternae of rough endoplasmic reticulum contained a fine homogeneous electron-dense material (Fig. 4) .
These neoplasms were diagnosed as granular cell tumors on the basis of the histologic and ultrastructural features which are in agreement with those previously r e p~r t e d .~+~ Cytologic features of this neoplasm have not previously been reported, nor has the occurrence of this tumor within a lymph node of a domestic animal.
Granular cell tumors are rare in domestic animal^.^ Previously reported cases of this neoplasm in animals have de-scribed the histologic and ultrastructural feature^.^,^,^,^ Histologically, granular cell tumors tend to be composed of cells ranging from elongated, spindle-shaped cells to large, polygonal globoid c e l l~.~,~J In these two cases, the predominant cell type was the globoid cell.
Granular cell tumors are believed to originate from neural tissue due to the presence of S-100 p r~t e i n ,~ neuron specific enolase,l0 and peripheral nerve myelin protein9 within the neoplastic cells. A neural origin for granular cells is supported by the localized occurrence of the mengingeal mass in the weimaraner since no other masses were found at necropsy. The finding of a primary granular cell tumor in a lymph node is unusual, but a neural origin of this tumor was not established. The tumor within the lymph node is probably primary since there was no evidence of other involvement. However, no necropsy has been done on the Doberman so that site of origin cannot be confirmed absolutely. Rode J, Dhillon AP, Papadaki L Immunohistochemical staining of granular cell tumor for neuron specific enolase: evidence in support of a neural origin. Diag Histopathol 5205-21 1, 1982 Histopathol 5205-21 1, 35:1357 Histopathol 5205-21 1, -1359 Histopathol 5205-21 1, , 1974 Histopathol 5205-21 1, 139-146, 1983 Request Vet. Pathol. 24276-278 (1987) 
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Multiple Cartilaginous Exostoses in Dogs
C. E. DOIGE
Multiple cartilaginous exostoses (MCE) is an uncommon disease entity in man9 and in several domestic animals (dog, cat, horse).'" Lesions take the form of cartilage-capped nodules which arise near metaphyseal growth plates in bones that develop from a cartilaginous model. While growth of the lesions usually ceases at skeletal maturity, a 10-20% rate of malignant transformation has been estimated in man,9 and two cases of MCE reported in dogs underwent sarcomatous ~h a n g e .~.~ There is evidence that this disease is inherited in man,9 dogs,2,5 and horses, and several theories regarding the origin of cartilaginous exostoses have been proposed. Some authors believe the lesion arises from growth plate cartilage because of a defect (lack of bone formation) in the perichondral ring; 'others believe that the cartilage arises from the osteogenic layer of the perio~teum.~ In this report biological behavior and necropsy findings are described in eight dogs with MCE.
Typically, young dogs with MCE were presented because of gradual posterior weakness associated with stenosis of the vertebral canal due to an enlarging vertebral exostosis (Table  1) . Older animals often had a large tumor mass in the lumbar area; veterinary advice was sought only when signs of tumor metastasis (respiratory distress) became evident. The age of affected animals varied from 6 weeks to 1 1 years; most cases appeared to fall into two age-related groups, i.e., older dogs that presented with signs relating to malignant transformation and/or metastasis, or dogs under 6 months of age that had posterior weakness. The early age at which lesions are seen is consistent with the thought that MCE initially represents a skeletal malformation rather than a true neoplastic
